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pH – potencial de hidrogênio iônico 
 Símbolos, Siglas e Abreviaturas ix 
pmol – picomol 
pRb – proteína retinoblastoma 
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Rb – retinoblastoma 
SIL – Squamous intraepithelial lesion 
SP – São Paulo 
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Resumo 
Introdução: O câncer do colo uterino é o terceiro tipo mais prevalente no 
mundo e representa a quarta causa de morte por câncer entre as mulheres. No 
Brasil, estima-se que 17,540 mulheres foram diagnosticadas com essa 
neoplasia no ano de 2012. A infecção persistente pelo Papillomavirus humano 
(HPV) de alto risco (hr-HPV) e é considerada fator causal e necessário para 
lesões precursoras e câncer invasor. Já foram identificados mais de 100 tipos 
de HPVs. Os HPVs 16 e 18 são reconhecidos, no mundo, como os maiores 
responsáveis pelo desenvolvimento dessa doença. Objetivos: Descrever a 
prevalência e a distribuição, por idade, de infecções simples e múltiplas por 
diferentes tipos de HPV em mulheres com lesões cervicais escamosas e 
glandulares. Sujeitos e métodos: 328 mulheres com lesões escamosas, ou 
glandulares intraepiteliais ou invasoras do colo uterino. Todas as amostras 
foram submetidas à genotipagem por hibridização reversa com sondas de 21 
tipos de HPV de alto risco (hr-HPV) e 16 tipos de HPV de baixo risco (lr-HPV). A 
prevalência de infecções simples e múltiplas pelo HPV foi comparada de acordo 
com as faixas etárias. Resultados: 287 (87%) mulheres apresentaram infecção 
por pelo menos um tipo de HPV e 149 (52%) tinham infecção múltipla. O 
 Resumo xi 
HPV16 foi o tipo de vírus mais prevalente na amostra, detectado em 142 casos 
(49% de todos os casos positivos para HPV), seguido dos outros tipos de HPV 
do grupo alfa-9: HPVs 58, 52, 31, 35 e 33. Infecção simples ou múltipla pelo 
HPV18 foi positiva em 23 casos (8% dos casos de infecção por HPV de alto 
risco). Praticamente todas as lesões glandulares foram associadas à infecção 
simples por HPVs 16 e 18. Infecções múltiplas foram, significativamente, mais 
prevalentes nas lesões escamosas do que nas glandulares pelos HPVs 16 e 18 
(P=0,04 e 0,03, respectivamente). A prevalência de infecções múltiplas seguiu 
um modelo de distribuição bimodal, com pico em mulheres com menos de 29 
anos e naquelas com idade entre 50 e 59 anos. Conclusão: Esta amostra 
sugere que a estratégia para prevenção de lesões pré-invasivas e invasivas, 
escamosas ou glandulares, deve ser direcionada para o HPV16 e alguns tipos 
virais do grupo alfa-9. Ficou claro, na amostra deste estudo, que em mulheres 
jovens, a prevenção de infecção pelo HPV deve cobrir os HPVs 16 e 18, 
principalmente. 
Palavras-chave: Papillomavirus Humano, neoplasia intraepitelial cervical, 
genotipagem, prevalência, idade. 
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Summary 
Background: Cervical cancer ranks third in prevalence and fourth as cause of 
death in women worldwide. In Brazil, 17,540 women were diagnosed in 2012 
with the disease. Persistent infection with high-risk HPV types is a necessary 
condition for the development of pre-invasive and invasive cervical neoplasia. 
Currently, over 100 HPV types have been identified, but HPV16 and 18 are 
recognized as the mayor culprits in cervical carcinogenesis. Objectives: to 
assess the relationships between single- (ST) and multiple-type (MT) HPV 
infection with patients’ age and lesion pathological status. Materials and 
Methods: 328 patients with either squamous or glandular intraepithelial or 
invasive cervical lesion were selected. All subjects were tested for HPV 
genotypes with reverse hybridization for 21 high- (hr-HPV) and 16 low-risk (lr-
HPV) probes.  Prevalence of ST and MT HPV infections was compared across 
and age strata. Results: 287 (87%) women had at least one HPV type detected 
and 149 (52%) had MT infections. The most prevalent HPV type was HPV16, 
present in 142 cases (49% of all HPV-positive cases), followed by the alpha-9 
group HPV58, 52, 31, 35 and 33, all of them from alpha-9 HPV group. ST or MT 
HPV18, single or in multiple infections occurred in 23 cases (8% of hr-HPV 
 Summary xiii 
cases). Almost all glandular lesions were associated with HPV16 and 18 alone. 
Multiple infections were significantly more prevalent in squamous than in 
glandular lesion for HPV16 and 18 (P=0.04 and 0.03 respectively). The 
prevalence of MT infections followed a bimodal distribution; peaking in women 
younger 29 years and in those aged 50 to 59. Conclusions: our data indicate 
that prevention strategies for pre-invasive and invasive squamous lesions 
should be focused on HPV16 and a few alpha-9 HPV types. It is clear to us that 
in young women, prophylaxis must cover a large amalgam of HPV types beyond 
classic HPV16 and 18. 
Key words: Human papillomavirus, cervical intraepithelial neoplasia, genotyping  
techniques, prevalence, age. 
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1. Introdução 
O câncer de colo uterino é a terceira neoplasia maligna mais prevalente 
em mulheres no mundo, com uma estimativa de 530.000 casos novos em 2008, 
sendo a grande maioria (85%) nos países em desenvolvimento. Foram 
notificados, no ano de 2008, 275.000 mortes por essa neoplasia, sendo 31.700 
na América Latina [1]. No Brasil, segundo estimativas do Instituto Nacional do 
Câncer (INCA), eram esperados 17.540 novos casos de câncer de colo uterino 
no ano de 2012 [2]. 
A infecção pelo papillomavirus humano (HPV) é, sabidamente, o fator 
causal e necessário para o desenvolvimento do câncer do colo do útero [3]. A 
principal via de transmissão do HPV é através do contato sexual sendo, hoje, a 
doença sexualmente transmissível (DST) mais prevalente do mundo [4]. A 
infecção é assintomática em grande parte das mulheres e o índice de resolução 
espontânea chega a 90% em dois anos [5]. 
Os HPVs são membros da família Papovaviridae, têm aproximadamente 
55 nm de diâmetro, capsídeo icosaédrico de 72 capsômeros, sem envelope, 
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sendo seu genoma composto de DNA circular de dupla fita e 7.900 pares de 
nucleosídeos. Seu genoma apresenta sete áreas diferentes que controlam a 
codificação dos genes: E1/E2, E4, E5, E6, E7 e L1/L2 e LCR [6]. Os genes 
E1/E2 codificam e controlam a função dos genes de E6 e E7. A função de E4 
ainda é pouco conhecida, mas pode controlar a saída do vírus da célula. E5 
codifica uma proteína hidrofóbica responsável pela imortalização da célula. O 
E6 codifica proteínas que inibem a regulação do ciclo celular, além de inibir a 
proteína p53, que é um fator de transcrição da apoptose celular. O produto do 
gene E7 do HPV se liga à forma hipofosforilada da família Rb das proteínas 
interrompendo o complexo entre pRb e o fator de transcrição celular E2F, 
resultando na liberação de E2F, com transcrição de genes promotores de tumor 
e de genes envolvidos na progressão do ciclo celular e na síntese de DNA [7]. 
É, essencialmente a inibição da proteína p53 e a ativação da pRb na célula 
hospedeira, que levam ao desenvolvimento de lesões precursoras e câncer do 
colo do útero [8]. 
As lesões precursoras são denominadas neoplasia intraepitelial cervical 
[9, 10]. Esse termo neoplasia intraepitelial cervical (NIC) foi criado por Richart 
(1967) que classificou as lesões em três graus: NIC1, NIC2 e NIC3, de acordo 
com a sua severidade. Histologicamente, a NIC1 caracteriza-se pela presença 
de atipias celulares leves acometendo apenas o terço do epitélio basal; na NIC2 
observam-se anormalidades nucleares mais acentuadas e mitoses numerosas 
que se estendem até os 2/3 proximais do epitélio; na NIC3 as anormalidades 
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nucleares e as mitoses são intensas e estão presentes em toda a espessura do 
epitélio [11]. 
Embora a maioria dos casos de NIC3 e de câncer cervical contenha HPV 
de alto risco oncogênico (hr-HPV), nem toda mulher com HPV apresenta lesão 
cervical. Para que esse vírus cause alguma lesão, vários fatores parecem estar 
envolvidos: idade ao início da atividade sexual; presença de múltiplos parceiros 
sexuais; multiparidade; microambiente e pH vaginal; uso prolongado de 
contraceptivos combinados orais; tabagismo; baixo nível socioeconômico; 
infecção por Chlamydia trachomatis e outras DSTs e deficiência de 
micronutrientes [12]. Entretanto, o principal fator ligado ao desenvolvimento de 
lesão cervical é o tipo de HPV e sua persistência [8]. 
Já foram identificados mais de 100 tipos de HPV; desses, 40 são 
responsáveis pela infecção do trato genital [4]. Os diferentes tipos de HPV 
podem ser classificados quanto ao seu potencial oncogênico em: alto risco, 
provável alto risco e baixo risco. Os tipos de alto risco são: HPVs 16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59, 67, 68, 69, 73, 82 e IS39; os de provável alto risco 
são HPVs 26, 53 e 66; já os de baixo risco oncogênico são HPVs 6, 11, 40, 42, 
48, 54, 55, 57, 61, 62, 70, 71, 81, 83, 84 e CP6108 [10]. Entretanto, os tipos de 
HPVs 16 e 18 são responsáveis por mais de 70% dos casos de câncer de colo 
uterino [13]. Os tipos de HPVs 31, 33 e 45 apresentam o segundo grupo viral 
mais associado ao desenvolvimento do câncer cervical com 11% dos casos, 
aproximadamente [1], seguido do terceiro grupo, que compreende os HPVs 35, 
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52 e 58 [14]. Os HPVs de baixo risco oncogênico, principalmente 6 e 11, são 
responsáveis pelo aparecimento de verrugas genitais e anais [15]. 
Em mulheres com citologia normal, a presença da infecção pelo HPV de 
alto risco pode aumentar em até 210 vezes a chance de desenvolvimento de 
NIC3, em seis anos, comparado com as mulheres sem infecção [5]. Existe 
diferença na taxa de infecção e nos tipos de HPV em mulheres de diferentes 
regiões no mundo. Dados de uma metanálise, que estudou exames de mais de 
150.000 mulheres com citologias normais, observaram a prevalência geral de 
10,4% de infecção desse vírus nessas mulheres [16]. Porém, destaca-se o 
maior desses índices na África e Américas Central e Sul com 22,1% e 20,4%, 
respectivamente. Em contraste, na América do Norte, Europa e Ásia, esses 
índices são menores, com 11,3%, 8,1% e 8%, respectivamente [6]. Estudo 
multicêntrico realizado com mulheres do Brasil, Canadá e Estados Unidos da 
América (EUA), mostrou não somente a diferença na incidência, mas também 
nessa taxa em relação à infecção pelos tipos virais de alto grau. Nos três países 
citados, a taxa de incidência de infecção pelos vírus 16 e/ou 18 foi semelhante, 
com 7,8% no Brasil, 7,7% no Canadá e 5,9% nos EUA [16]. Brasil e EUA ainda 
têm semelhança nos tipos mais prevalentes, com os vírus HPVs 16, 51, 52 e 31 
entre os mais encontrados. No entanto, o vírus HPV66 é mais frequente nos 
Estados Unidos, e o 68 no Brasil. No Canadá, os tipos virais mais encontrados 
foram: HPVs 16, 18, 39, 59 e 31 [16]. 
Existem outros fatores que modificam a taxa de incidência da infecção 
pelo HPV, como sexo, etnia, número de parceiros e idade. Nos EUA, as 
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mulheres são mais susceptíveis à infecção por esse vírus - quando comparadas 
com os homens - duas vezes mais, em média. Estatísticas mostraram que, em 
geral, o índice de infecção pelo vírus nas mulheres é 17,9% e de 8% nos 
homens [14]. Quando se compara a etnia, sabe-se que mulheres negras 
apresentam aumento de 20% a 29% na taxa de infecção pelo vírus, 
comparadas com as brancas. Além disso, mulheres com múltiplos parceiros 
têm risco estimado de infecção pelo HPV de 20,1%, enquanto esse mesmo 
risco é de apenas 7% naquelas com único parceiro [8]. 
Trabalhos recentes mostraram que, em lesões precursoras do câncer de 
colo, o HPV16 é mais prevalente que os outros tipos de HPV de alto risco, 
quando diagnosticado em mulheres mais jovens [13]. Uma publicação recente 
que estudou mulheres no leste europeu mostrou que a prevalência de infecção 
dos HPVs 16 e 18 variou com a idade das pacientes. A prevalência foi maior em 
mulheres com idade entre 20 e 24 anos. Além disso, a taxa de infecção foi 
decrescente com o aumento da idade das mulheres do estudo [17]. A 
prevalência de HPVs de alto risco foi menor nas mulheres com citologia 
negativa para lesões intraepiteliais cervicais e aumentou com a severidade da 
lesão [17]. 
A maioria dos estudos avaliou a distribuição dos tipos de HPVs em 
mulheres com lesões precursoras e câncer cervical [18]. Informações sobre a 
prevalência dessa infecção em mulheres sem lesões ou com lesões 
precursoras pode auxiliar o melhor entendimento da história natural dessa 
neoplasia. Mulheres na Índia apresentaram uma prevalência de 
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aproximadamente 10% de infecção pelo HPV [2]. Neste estudo, a infecção pelo 
HPV foi mais prevalente em mulheres jovens (24 a 35 anos), com alta paridade 
(≥ 4) e mais jovens no momento de início da atividade sexual. A prevalência de 
infecção pelo HPV, nas mulheres desse estudo, aumentou em 2 vezes quando 
apresentavam citologia alterada; e em 5 vezes, quando a citologia mostrava 
lesões intraepiteliais de alto grau [2]. 
A presença de atipias celulares no exame citológico permite a detecção 
das lesões precursoras, porém a presença de atipias celulares na citologia não 
define a evolução da lesão. De acordo com a classificação de Bethesda (2001), 
as atipias celulares escamosas podem ser divididas em ASC-US e ASC-H. A 
primeira classificação, (ASC-US), representa células escamosas de significado 
indeterminado. Na segunda, (ASC-H), não se pode excluir a possibilidade de 
lesões intraepiteliais de alto grau (HSIL). Essas atipias representam apenas 
0,2% dos diagnósticos citológicos. Mulheres que apresentam resultado de ASC-
US apresentam a chance estimada de 5%  a 17% de terem lesões histológicas 
compatíveis com NIC2 ou lesões escamosas mais graves. Já em mulheres com 
citologia ASC-H, a prevalência de NIC2 ou mais graves varia de 24% a 94% 
[19]. Em relação a atipias de células glandulares, o Sistema de Bethesda 
classifica as atipias menos severas que adenocarcinoma in situ (AIS) e 
adenocarcinoma invasor nas seguintes categorias: atipias de células 
glandulares (AGC) sem outras especificações (NOS) e atipias de células 
glandulares, favorável à neoplasia (FN).pelo maior risco de associação com 
neoplasia nessa última (20). Na literatura, a incidência de AGC varia de 0,1% a 
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2,1% (21). Entre as mulheres com AGC, 9% a 38% apresentam lesões 
significativas (CIN2 ou mais grave) e 3% a 17% apresentam carcinomas 
invasores [22 ]. 
Em estudo realizado com 198,069 mulheres na Coreia, observou-se a 
prevalência de 0,23% de ASC-H (448). Dessa amostra, 86 (21,9%) tinham 
idade inferior a 40 anos. E ainda, 45 (52,3%) dessas pacientes apresentavam 
resultado histológico compatível com NIC2 ou mais grave. Este estudo não 
encontrou diferença significativa nas taxas de infecção pelos tipos de HPV de 
alto risco nas diferentes faixas etárias. Nas mulheres com menos de 40 anos a 
taxa de infecção foi de 86,7%, já naquelas mulheres com 40 anos ou mais essa 
taxa foi de 86,6% [19]. 
Avaliar a idade em relação aos tipos de HPVs em mulheres com infecção 
simples e/ou múltiplas em dois grandes centros brasileiros pode contribuir para 
o conhecimento em epidemiologia dessa infecção, que pode evoluir para o 
câncer de colo uterino. Já existe uma quantidade considerável de resultados 
citológicos e histológicos, com a tipagem viral para HPV, em mulheres com 
citologia alterada que foram submetidas à conização nas cidades de Campinas, 
SP, e Goiânia, GO. Com a análise dessas informações poderemos ser capazes 
de fazer uma associação entre a faixa etária e o tipo de HPV em mulheres com 
lesões cervicais escamosas e glandulares. 
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2. Objetivos 
2.1. Objetivo geral 
Determinar a prevalência de infecções simples e múltiplas por diferentes 
tipos de HPV, de acordo com as faixas etárias, em mulheres com lesões 
cervicais escamosas e glandulares. 
2.2. Objetivos específicos 
 Comparar a prevalência de infecções simples e múltiplas por HPV, de 
acordo com a presença de lesão cervical escamosa ou glandular. 
 Identificar os tipos de HPV mais prevalentes nessas mulheres. 
 Avaliar a prevalência dos tipos mais comuns de HPV, em infecção 
simples ou múltipla, de acordo com a lesão histológica. 
 Avaliar a prevalência da infecção simples ou múltipla, segundo 
diferentes faixas etárias. 
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Abstract 
Cervical cancer ranks third in prevalence and fourth as cause of death in women worldwide. 
In Brazil, 17,540 women were diagnosed in 2012 with the disease. Persistent infection 
with high-risk HPV types is a necessary condition for the development of pre-invasive and 
invasive cervical neoplasia. Currently, over 100 HPV types have been identified, but HPV16 
and 18 are recognized as the mayor culprits in cervical carcinogenesis. Objectives: to 
assess the relationships between single- (ST) and multiple-type (MT) HPV infection with 
patients’ age and lesion pathological status. Materials and Methods: 328 patients with either 
squamous or glandular intraepithelial or invasive cervical lesion were selected. All subjects 
were tested for HPV genotypes with reverse hybridization for 21 high- (hr-HPV) and 16 
low-risk (lr-HPV) probes.  Prevalence of ST and MT HPV infections was compared 
across and age strata. Results: 287 (87%) women had at least one HPV type detected and 149 
(52%) had MT infections. The most prevalent HPV type was HPV16, present in 142 cases 
(49% of all HPV-positive cases), followed by the alpha-9 group HPV58, 52, 31, 35 and 33, 
all of them from alpha-9 HPV group. ST or MT HPV18, single or in multiple infections 
occurred in 23 cases (8% of hr-HPV cases). Almost all glandular lesions were associated 
with HPV16 and 18 alone. Multiple infections were significantly more prevalent in 
squamous than in glandular lesion for HPV16 and 18 (P=0.04 and 0.03 respectively). 
The prevalence of MT infections followed a bimodal distribution; peaking in women 
younger 29 years and in those aged 50 to 59. Conclusions: Our data indicate that 
prevention strategies for pre-invasive and invasive squamous lesions should be focused 
on HPV16 and a few alpha-9 HPV types. It is clear to us that in young women, 
prophylaxis must cover a large amalgam of HPV types beyond classic HPV16 and 18.  
Key words: Human papillomavirus, cervical intraepithelial neoplasia, genotype, 
prevalence, age. 
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Background 
Cervical cancer is the third most prevalent cancer worldwide, being recognized 
as the fourth cause of death due to cancer in women. It is the second more prevalent type 
of cancer in women 44 years old or younger [1]. Brazilian estimates for 2012 show that 
roughly 17,540 women will be diagnosed with the disease in the country [2], with an 
estimated risk of 17 cases in 100,000 women. 
High-risk human Papillomavirus (hr-HPV) persistent infection is considered the 
causal factor for pre invasive and invasive cervical carcinoma [3]. More than 100 HPV 
types have been identified and 40 are sexually transmitted [4]. High-grade intraepithelial 
lesion and invasive carcinoma, either squamous or glandular, are mostly associated with 
oncogenic HPV types included in alpha-9 (HPV 16, 31, 33, 35, 52, 58 and 67) and 
alpha-7 (HPV 18, 39, 45, 59, 68 and 70) groups, considering that the types belonging to 
a group have 80% of genetic similarity [5]. Among these types, HPV 16 and 18 
infections, followed by HPV 31 and 45 are found in more than 80% of cervical cancer 
specimens [6, 7, 8, 9]. The prevalence of alpha 7-HPV types is lower than that of alpha-
9 types, but HPV types from both groups are associated with stable and persistent 
infections [10]. In healthy women, the prevalence of hr-HPV follows a bimodal 
distribution, peaking in women aged 20 to 24 years and in those aged 50 to 54; multiple-
type (MT) HPV infection is more prevalent in women 30 years old or younger [11]. 
ST-HPV 16 and 18 infections have been unequivocally linked to high-grade 
lesions (either cervical intraepithelial neoplasia (CIN) or in situ adenocarcinoma (AIS)) 
and invasive squamous/glandular cervical cancer (CC). MT-HPV has been observed in 
women with persistent infections, but its relationship with cervical carcinogenesis has 
not been established [12]. Importantly, there is no consensus whether MT-HPV 
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infections harbouring HPV16/18 and other HPV types are associated with higher risk of 
carcinogenesis than ST-HPV16/18 infections [13]. 
In this study, we assessed the prevalence of ST and MT-HPV infections in 
women with squamous and glandular lesions of different age strata. Our objective was to 
evaluate whether ST and MT differed in its association with the type of the cervical 
lesion according to the patients age. 
 
Subjects and methods 
Three-hundred twenty-eight Brazilian women with CIN, AIS, squamous or 
glandular CC were included. Diagnoses were obtained with diathermic conization (either 
LEEP or LLETZ). The women included in this study were treated in two different urban 
centres: 118 cases at the Department of Obstetrics and Gynaecology of Faculty of 
Medical Sciences (FCM/Unicamp) and 210 at the Department of Obstetrics and 
Gynaecology, Federal University of Goiás, Goiânia, GO, Brazil. This study was 
approved by the respective Institution’s Internal Review Boards of the two institutions 
and all selected women voluntarily signed an informed consent form prior to enrolment. 
 
Sample Processing and DNA Extraction 
The cervical specimens for HPV-DNA were obtained with an endocervical brush, 
and stored in a 1-mL tube containing Specimen Transport Medium (STM, QIAGEN 
Biotechnology Brazil Ltd.). Aliquots of 200 mL of the STM were centrifuged for 10 
minutes at 13,000 g. Supernatants were immediately removed and the cellular pellets 
were split into two parts and stored at -80
o
C until re-suspension in 200 µL of digestion 
solution (1mM Tris, 200 mg of proteinase K/µL, and 0.5% sodium dodecyl sulphate). 
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Digestion was performed at 55
o
C for 2 hours and was followed by a 5-minute incubation 
at 95
o
C to inactivate proteinase K.  Nucleic acids were then purified by phenol-chloroform 
extraction followed by ethanol precipitation. After the DNA pellet had dried, it was 
dissolved in 100 µL of Tris/EDTA (1 mM and 100 µM, respectively, pH 8.2). 
 
HPV-DNA Testing 
HPV DNA was amplified using the PGMY09/11 primers that amplify a 450-bp 
fragment of the L1 open reading frame. HPV DNA genotyping was performed using a 
reverse line blot hybridization assay in which the 450-bp PCR amplicon was hybridized 
to a nylon strip containing immobilized probes [14]. The strip contained 2 levels of -
globin control probes, 21 hr-HPV probes (hr-HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 
53, 56, 58, 59, 66, 67, 68, 69, 73, 82 and IS39) and 16 low-risk-HPV probes (HPV6, 11, 
40, 42, 48, 54, 55, 57, 61, 62, 70, 71, 81, 83, 84 and CP6108) [15]. The 100 µL final 
volume of the amplification mixture contained 4 mM of MgCl2, 50 mM of KCl, 7.5 U of 
AmpliTaq Gold DNA polymerase (Perkin-Elmer, Foster City, CA, USA), 200 mM each of 
deoxyadenosine triphosphate, deoxycytidine triphosphate and deoxyguanosine triphosphate, 
600 mM of deoxyuridine triphosphate, 100 pmol of each biotinylated PGMY09/PGMY11 
primer pool, and 2.5 pmol of each of the 5'-biotinylated -globin primers, GH20 and 
PCO4. The amplification profile was: activation of AmpliTaq Gold for 9 minutes at 
95
o
C, denaturation for 1 minute at 95
o
C, annealing for 1 minute at 55
o
C and extension at 
72
o
C for 1 minute, for a total of 40 cycles, followed by a 5-minute terminal extension 
step at 72
o
C. Amplicons were denatured in 0.4N NaOH. In a reverse-line blot assay, 40 
µL of the denatured product were added to 3 mL of hybridization buffer containing the 
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HPV genotypes and 2 concentrations of the -globin probes, immobilized on nylon strips. 
Positive hybridization was detected by streptavidin-horseradish peroxidase-mediated colour 
precipitation on the membrane at the probe line.  In specimens that were considered 
HPV-negative, the 2 β-globin lines (high and low copies) either appeared at levels 
comparable with those of positive controls or were repeated until the criteria for globin 
positivity were achieved. A HPV infection was classified as single and multiple 
infections. Multiple infections include the association with hr and/or lr-HPV types. 
 
Cytology 
All women had a cervical smear and the results of cervical smears were classified in 
accordance with the 2001 Bethesda System [16]. Squamous cell abnormalities less severe 
than invasive carcinoma were classified as atypical squamous cells of undetermined 
significance (ASC-US) and atypical squamous cells, cannot exclude high-grade intraepithelial 
lesion (ASC-H), low-grade squamous intraepithelial lesion (LSIL), and high-grade 
squamous intraepithelial lesion (HSIL). For statistical purpose, ASC-US and ASC-H were 
grouped as ASC. Endocervical glandular cell abnormalities less severe than invasive 
adenocarcinoma are classified into atypical glandular cells (AGC), AGC associated with 
high-grade squamous intraepithelial lesion (AGC-HSIL) and adenocarcinoma in situ (AIS). 
 
Histopathology 
Cervical conization specimens, obtained with either Large Loop Excision of the 
Transformation Zone (LLETZ) or Loop Electrosurgical Excision Procedure (LEEP) were 
obtained from all patients. The specimens were reviewed according to the World Health 
Organization (WHO) criteria [17] and were classified as: CIN1, CIN2, CIN3, invasive 
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squamous CC or in situ (AIS) and invasive adenocarcinoma. Three-hundred and five (93%) 
women had squamous and 23 (7%) had glandular lesions. In women with squamous 
lesions, 82 (25%) had CIN1, 61 (19%) CIN2, 159 (48%) CIN3, and 3 (<1%) had CC. In 
those with glandular lesions, 13 (4%) had AIS and 10 (3%) had CC. For statistical 
purposes, CIN2, CIN3 and CC were grouped as CIN2 or worse (223 cases (68%). 
 
Statistical analysis 
Data were stored in electronic sheets and analysed with the R Environment for 
Statistical Computing. P< 0.05 was considered significant. Fisher´s Exact tests were 
used to compare the prevalence of single and multiple HPV infection across histological 
(CIN1, CIN2 or worse, and glandular) strata. Chi-squares (and Fisher´s Exact test where 
appropriate) were used to compare the prevalence of single and multiple HPV infections 
in different age groups. 
 
Results 
Table 1 shows cytology results and age strata of the women according to the final 
pathological diagnoses. For the majority of cases, the glandular and squamous nature of 
the cytology and final pathological diagnoses converged, as did the severity of the 
lesion. Thirty-six per cent of the women were 29 years old or younger, 49% were 
between 30 and 49 years old and 15% were older than 50 years. 
In table 2, multiplicity of HPV infection is compared as related to the 
pathological diagnoses. Two-hundred eighty seven (87%) women had at least one HPV 
detected and 149 (52%) had MT infections. HPV was not detectable in 26% of CIN1, 
6% of CIN2 or worse and 22% of the glandular lesions. Fifty seven per cent of the 
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women with CIN1 and 53% of those with CIN2 or worse had MT infections (p=0.66). 
For women with glandular lesions, 13 (72%) had ST and only 5 (28%) had MT 
infections. Women with squamous lesions had a significantly higher prevalence of MT 
infections compared to women with glandular lesions (p=0.04). 
Table 3 shows the HPV types in ST and MT infections. HPV16 was detected in 
142 cases (49% of all HPV positive cases) and topped the prevalence rank in both ST 
and MT groups. Infection by HPV58, HPV52, HPV31, HPV35 and HPV33 (all of them 
from alpha-9 group) followed. HPV18 was detected in only 23 cases (8% of all hr-HPV 
positive cases). ST HPV infections were less prevalent than their MT counterparts 
containing the same HPV type. 
Table 4 compares ST and MT statuses of the most prevalent HPV types 
according to histology. MT infections with either or both HPV16 and HPV18 were 
significantly more prevalent in women with squamous than in those with glandular 
lesions (p=0.04 and 0.03 respectively). Although the majority of CIN2/worse were 
associated with hr-HPV, six cases were associated with lr-HPV types only. All glandular 
lesions were associated with HPV16 and/or HPV18, 13 of these in ST configuration. 
Only five glandular lesions had MT HPV infection associated with them. 
Figure 2 shows the prevalence of ST and MT HPV infections as related to 
patients’ age. MT infections are the most prevalent in younger women <29 years of age. 
At the strata age of 40-49 years threshold, the prevalence of ST and MT swaps in favour 
of ST infections. Another shift occurs at 50-59 years threshold, but ST infections prevail 
in older (>60 years) women. 
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Discussion 
In this study on 328 Brazilian women with pre-invasive and invasive squamous 
and glandular lesions, 60% of the women were detected with HPV16, but only 19% of 
the women had HPV16 as ST infection. HPV16 was followed in prevalence by other 
alpha-9 HPV types, and HPV18 appeared only in the seventh position. Women with 
squamous lesions had a higher proportion of MT infections compared to their counterparts 
with glandular lesions. Women with glandular lesions, by their turn, most likely had ST 
HPV16 or 18. A bimodal prevalence curve for MT infections shows prevalence peaks at 
a very young (<29 years) age and in women 50-59 years of age. 
In this mostly urban study, HPV infection with HPV16, followed by HPV58, 52, 
31, 35 and 33, were typical. The most common HPV types are essentially from the 
alpha-9 group, which are the most frequently detected types in women with squamous 
lesions. Simonella et al. [18] found similar trends in New Zealander women with CIN2 
or worse aged 20-69 years, for whom HPV16 was the most prevalent HPV type detected 
(found in 44.1% of the women) followed by HPV52 (16.8%), HPV31 (15.2%), HPV33 
(11.8%), HPV18 (11.3%) and HPV58 (10.1%). Quint et al. [19] found that the most 
common HPV type in women with CIN3 was HPV16, accounting for 56.9% of ST and 
MT infections. This type followed by HPV31 (10.0%), 52 (8.4%) and 18 (4.6%). In their 
study, only two CIN3 samples were positive for any single lr-HPV: HPV6 was detected 
in both cases as a ST infection. Kirschner et al. [20] studied 266 Danish women with 
CIN2 and/or CIN3 and seven with AIS. In that sample, 77.9% of the women were 
diagnosed with a ST infection. The most prevalent HPV types were: HPV16, detected 
>50% of the sample, followed by HPV33, 31, 18 and 52. Only 21.4% were diagnosed 
with MT infections. 
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The prevalence of the HPV types in women with squamous cervical lesions differs 
from that in women with normal cervix. In a previous study with 1,509 Brazilian healthy 
young women of five different centres, aged 15 to 25 years, we found an overall prevalence of 
HPV of 29.7%. The most prevalent HPV type was HPV16, followed by HPV51, 52, 31 
and 68 [21]. Among 8,656 healthy Danish women aged 20 to 29 years, the prevalence of 
HPV types in decreasing rank was HPV16 followed by HPV31, 52, 51, 33, 39, 45 e 56 
[10]. In their study, women infected by alpha-9 HPV types were at a higher risk of 
developing CIN2 or worse lesion during a 10-year follow-up period [10]. 
In our study, squamous lesions were associated with a higher prevalence of MT 
infections compared to women with glandular lesions. It remains largely unknown whether 
MT infections are associated with a higher risk of developing squamous cervical lesions. 
In our study, in spite of the limited sample size, we found no difference in ST and MT 
prevalence comparing women with CIN1 with those with CIN2 or worse. By contrast, 
Pista et al. [12], studying Portuguese women, found a significant association between 
MT infections and disease severity. Argyri et al. [11] also found that MT infections were 
significantly more common in women with SIL compared with healthy women. 
In our sample, glandular lesions were associated essentially with HPV16 or 18 
ST infections. Quint et al. [19] also detected ST HPV16 or HPV18 infections in excess 
of 70% of women with AIS or glandular-type CC. In the series, HPV35 and 45 
accounted for one case of AIS (3.0%) and 10.9% of CC. 
Our results may bear significance in the era of prophylactic HPV vaccination. 
Both bivalent and quadrivalent prophylactic HPV vaccines target hr-HPV16 and 18 and had 
demonstrated different cross protection against HPV31, 33, 45, 52 and 58, potentially 
diverting 90% of cervical cancer risk. In addition to a new nonavalent vaccine against 
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HPV16, 18, 31, 33, 45, 52 and 58 - now in phase 3 testing - protection against the most 
prevalent HPV types is in sight [22]. 
The main strength of this study is that all women had a complete histological 
evaluation, giving to our sample a strong reliability related to the gravity of the cervical 
lesion. We also took care to assess all known HPV types using reverse line blot 
hybridization assay, which is an accurate and sensitive method. On the other hand, the 
sample of women with glandular lesions is very limited, which unfortunately is a 
common situation in most recent papers on the subject. 
Collectively, our data indicate that prevention strategies for pre-invasive and 
invasive squamous lesions should be focused on HPV16 and a few alpha-9 HPV types. 
It is clear to us that in young women, prophylaxis must cover a large amalgam of HPV 
types beyond classic HPV16 and 18.  For the prevention of glandular lesions, ST HPV16 
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Table 1. Women distribution according to cytology and age and histology results 
  Squamous lesions  Glandular lesions 
 TOTAL CIN1 CIN2 CIN3 CC  AIS CC 
 n (%) n (%) n (%) n (%) n (%)  n (%) n (%) 
Cytology                
Normal 37 (11) 19 (23) 6 (10) 12 (  7) 0   0  0  
Squamous lesions                
ASC 41 (13) 21 (26) 6 (10) 14 (  9) 0   0  0  
LSIL 17 (  5) 11 (13) 5 (  8) 1 (  1) 0   0  0  
HSIL 157 (48) 16 (20) 34 (56) 100 (63) 3 (100)  3 (24) 1 (10) 
Glandular lesions                
AGC 65 (20) 15 (18) 9 (15) 27 (17) 0   8 (60) 6 (60) 
AGC-HSIL 6 (  2) 0  1 (  1) 4 (  2) 0   1 (  8) 0  
AIS 5 (<2) 0  0  1 (  1) 0   1 (  8) 3 (30) 
Age                
≤ 19 12 (  4) 5 (  6) 3 (  5) 3 (  2) 1 (33)  0  0  
20-24 41 (12) 17 (21) 7 (11) 17 (11) 0   0  0  
25-29 66 (20) 18 (22) 15 (25) 31 (20) 0   1 (  8) 1 (10) 
30-34 51 (16) 11 (13) 10 (17) 26 (16) 0   4 (30) 0  
35-39 36 (11) 11 (13) 6 (10) 16 (10) 1 (33)  1 (  8) 1 (10) 
40-44 40 (12) 6 (  7) 8 (13) 24 (15) 0   1 (  8) 1 (10) 
45-49 34 (10) 7 (  9) 7 (11) 16 (10) 0   3 (22) 1 (10) 
50-54 26 (  8) 6 (  7) 2 (  3) 12 (  8) 0   1 (  8) 5 (50) 
55-59 10 (  3) 1 (  2) 1 (  2) 7 (  4) 0   1 (  8) 0  
>60 12 (  4) 0  2 (  3) 7 (  4) 1 (33)  1 (  8) 1 (10) 
Total 328 (100) 82 (100) 61 (100) 159 (100) 3 (100)  13 (100) 10 (100) 
ASC= atypical squamous cells; LSIL= low-grade squamous intraepithelial lesion; HSIL= high grade squamous intraepithelial lesion; AGC= atypical glandular 
cells; AIS= in situ adenocarcinoma. CIN= cervical intraepithelial lesion; CC= cervical cancer. 
 









CIN1 CIN2 or worse 
n (%) n (%) n (%) 
HPV detectable 60 (74) 209 (94) 18 (78) 
Single infection 26 (43) 99 (47) 13 (72) 
Multiple infection 34 (57)  110 (53) 5 (28) 
HPV not detectable 22 (26) 14 (  6) 5 (22) 
TOTAL 82 (100) 223 (100) 23 (100) 
HPV infections, whether ST or MT, did not differ in women with CIN1 or CIN2 or worse (p= 0.66). The 
prevalence of MT infection was significantly higher in women with CIN2 or worse compared to those 
with glandular lesions (p= 0.04) 
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Table 3.  HPV types in single and multiple infections 
HPV type 
ST infection MT infection 
Total 
n (%) n (%) n 
hr-HPV      
16 61 (43) 81 (57) 142 
58 12 (27) 33 (73) 45 
52 9 (26) 25 (74) 34 
31 11 (34) 21 (66) 32 
35 6 (22) 21 (78) 27 
33 7 (26) 20 (74) 27 
18 4 (17) 19 (83) 23 
51 3 (14) 18 (86) 21 
45 3 (21) 11 (79) 14 
56 2 (20) 8 (80) 10 
39 2 (20) 8 (80) 10 
Other hr-HPV 10 (17) 49 (83) 59 
Any hr-HPV 130 (47) 148 (52) 278 
lr-HPV      
6 3 (37) 5 (63) 8 
11 1 (100) 0  1 
Other lr-HPV 4 (  8) 48 (92) 52 
Any HPV 138 (48) 149 (52) 287 
All HPV types from single to multiple infections were computed individually, for % calculation the 
denominator is represented by the total number of infections (single or multiple) by type. From alfa-9 
HPV group: 16, 31, 33, 35, 52 and 58. From alfa-7 HPV group: 18, 39 and 45. 
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Table 4. Single and Multiple HPV infection status according to histopathologic diagnoses 









CIN 1 vs 
CIN 2 or 
worse 
P2 
CIN 2 or 
worse vs 
glandular 
n (%) n (%) n (%) 
hr-HPV          
16 Single 6 (10) 45 (22) 10 (55)   
 Multiple 13 (22) 64 (31) 4 (22) 0.46 0.04 
58 Single 0  12 (  6) 0    
 Multiple 8 (13) 24 (11) 1 (  5) 0.08  
52 Single 0  9 (  4) 0   1 
 Multiple 5 (  8) 19 (   9) 1 (  5) 0.29  
31 Single 4 (  7) 7 (  3) 0    
 Multiple 5 (  8) 16 (  8) 0  0.68 NC 
35 Single 2 (  3) 4 (  2) 0    
 Multiple 7 (12) 13 (  6) 1 (  5) 1 0.98 
33 Single 1 (<2) 6 (  3) 0    
 Multiple 2 (  3) 17 (  8) 0  1 NC 
18 Single 1 (<2) 0  3 (17)   
 Multiple 2 (  3) 3 (<2) 4 (22) NC 0.03 
51 Single 1  2 (  1) 0    
 Multiple 7 (12) 10 (  5) 1 (  5) 1 1 
45 Single 0  3 (<2) 0    
 Multiple 2  (  3) 8 (  4) 1 (  5) 1 NC 
56 Single 0  2 (  1) 0    
 Multiple 3  (  5) 6 (  3) 0  1 NC 
39 Single 1  (<2) 1 (<1) 0    
 Multiple 3  (  5) 5 (  2) 0  1 NC 
Other  Single 6  (10) 4 (  2) 0    
hr-HPV Multiple 13  (22) 34 (16) 1 (  5) 0.07 1 
Any hr- Single 22  (37) 95 (45) 13 (72)   
HPV Multiple 34  (57) 110 (53) 5 (28) 0.36 <0.05 
lr-HPV          
6 Single 2 (  3) 1 (<1) 0    
 Multiple 2 (  3) 3 (<2) 0  1 NC 
11 Single 0  1 (<1) 0    
 Multiple 0  0  0  NC NC 
Others  Single 6 (10) 4 (  2) 0    
lr-HPV Multiple 15 (25) 34 (16) 1 (  5) 0.14 NC 
Any HPV Single 26 (43) 99 (47) 13 (72)   
 Multiple 34 (57) 110 (53) 5 (28) 0.66 0.04 
Prevalence was calculated by dividing the number of infected cases per HPV type by the number of 
women with the histopathologic diagnosis. Totals surpass 100% because women with MT infections are 
counted at least twice. P1 comparing CIN 1 and CIN 2 or worse; P2 comparing CIN 2 or worse vs. 
glandular lesion. Chi square and Fisher´s tests were used when appropriate. 
 




Figure 1.  Prevalence of type of infection (single or multiple), according to histologic lesion. Glandular= in situ and invasive 
adenocarcinoma; CIN2 or worse= cervical intraepithelial neoplasia grade 2, 3 and invasive squamous carcinoma; CIN1= cervical 
intraepithelial neoplasia grade 1. 







Figure 2.  Prevalence of single-type (ST) and multiple-type (MT) HPV infection per age strata. 
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4. Conclusões 
– Oitenta e sete por cento das mulheres apresentaram pelo menos um tipo de 
HPV detectável, sendo a infecção múltipla em 52%. As infecções múltiplas 
foram significativamente mais prevalentes em mulheres com lesões cervicais 
escamosas, quando comparadas àquelas com lesões glandulares. 
– O tipo de HPV mais prevalente foi o 16, seguido dos tipos 58, 52, 31, 35, 33 
e 18. 
– Infecções múltiplas por HPVs 16 e 18 foram, significativamente, mais 
prevalentes em mulheres com lesões escamosas, quando comparadas 
àquelas com lesões glandulares; embora a maior parte das lesões NIC2 ou 
mais graves foram associadas com infecções por HPV de alto risco. Em seis 
casos encontrou-se apenas HPV de baixo risco. Todas as lesões glandulares 
foram associadas a HPV16 ou 18, sendo, a maioria, com infecção simples. 
– Mulheres mais jovens, com menos de 25 anos, apresentaram uma 
prevalência significativamente maior de infecções múltiplas por HPV (62,5%). 
Essa tendência se inverte quando comparamos mulheres na faixa etária de 
45 a 49 anos, que apresentaram a prevalência de 75% de infecções simples. 
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6. Anexos 
6.1. Anexo 1 – Parecer do CEP – Goias 
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6.2. Anexo 2 – Pareceres do CEP – UNICAMP (Campinas) 
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